UNCLASSIFIED 

AD  Ml  5  81 

DEFENSE  DOCUMENTATION  CENTER 

FOR 

SCIENTIFIC  AND  TECHNICAL  INFORMATION 

CAMERON  STATION.  ALEXANDRIA.  VIRGINIA 


UNCLASSIFIED 
Best  Available  Copy 


£DOSO,&SD\& 


Zp}^iA-  VL/ H  '  .  ..  ;  J  V  • 


<-*4:  ;  xe.-'r r 'Iasi 


PIONEER  POLAR  STRUCTURES  -  ACCESSORIES  FOR  THE  JA^ES  VAY  SHELTER 

Y-F015-1 1-146 

Type  C  Final  Report 

by 

G.  E.  Sherwood 


ABSTRACT 

Accessories  were  developed  for  improving  the  James  way  in  order  to  provide  o 
suitable  lightweight,  quick-erecting  shelter  for  use  as  quarters,  messing,  galley, 
utilities,  administration,  and  other  such  applications  in  pioneer  polar  comps.  These 
accessories  included  a  heavy-duty  floor  and  foundation  system,  a  wall-extension  kit, 
special  entry  kits,  on  improved  electrical  distribution  system,  and  special  utility 
occesto*  ies. 

Prototypes  of  the  accessories  were  fabricated  uod  evaluated  by  the  Laboratory. 
Evaluation  indicated  that  they  met  the  requirements  of  pioneer  polar  operations  and 
increased  the  general  usefulness  of  the  Jomesway  shelter. 

It  was  conclude-'  rhct  the  heavy-duty  floor  and  foundation  system,  the  wall- 
extension  kit,  the  special  entries,  ond  the  improved  electrical  distribution  system  should 
be  accepted  as  stondard  accessories  for  the  James  way  shelter.  The  special  utility 
accessories  should  be  considered  for  us*  with  the  Jomesway  for  special  applications. 

Drawings  ond  specifications  for  the  accessories  described  in  the  report  ore 
presented  in  Technical  Note  N-4S2. 
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PARTI.  INTRODUCTION 

/ 

p:oneer  polar  shelter  requirements 

Experience  ho1  t'xjwn  thot  mo n  requires  worm  clothe*,  good  food,  and  comfortable 
shelter  for  efficient  ond  effective  performonce  in  a  polor  environment.  The  need  for 
comfortable  shelter  is  especially  critical  when  individuals  pioneering  these  regions  ore 
not  mofivoted  by  exploration  ond  high  odvenfure.  Under  these  conditions,  worm  mod¬ 
erate  ly  comfortoble  quarters  for  rest  ond  relaxation  ccr.  moke  the  difference  between  a 
productive  work  fcrco  with  high  morale  and  on  ineffective  force  with  low  morale. 

In  oddition  to  the  requirement  of  comfort,  o  shelter  for  polar  operations  up  to 
one  year  in  duration  mst  be  lightweight,  easily  erected,  onj  reodily  ovoiloble  in 
the  military  supply  system.  Since  this  shelter  is  being  considered  for  oil  pioneer 
polor  operations,  it  must  also  be  adaptable  to  vorious  geographical  locations  ond 
usages.  It  may  be  used  for  quarters,  messing,  galley,  utilities,  administration,  medical 
core,  or  other  shelter  needs. 

Several  years  of  use  in  the  Arctic  ond  Antarctic  have  proven  the  Army  Quartermaster 
Corps  Tent,  frame -tv  oe,  insulated,  commonly  Lrowts  os  the  James  way,  to  be  a  com¬ 
fortable  ond  odoptoble  nonrigid  shelter  for  pioneer  polar  operations.  Based  on  the 
fulfillment  of  the  above  requirements,  the  Jomesway  was  selected  os  the  bcsic  building 
to  be  used  for  development  of  o  suitable  shelter  for  pioneer  (s!>ort-life)  polor  comps. 


DESCRIPTION  Of  BAEiC  JAMESWAY 

The  Jamesway  consists  of  on  insuloted,  sectior  ol,  plywood  floor  over  which 
wooden  arches  are  erected  ond  covered  with  I -inch  fiberglos -insuloted  blankets  of 
vinyl -cc-ated  cotton.  The  floor  units,  when  locked  together  in  pairs,  also  serve  as 
pocking  coses  for  the  building.  The  baiic  unit  (Figure  1)  is  16  feet  by  16  feet  by 
8  feet  high.  This  unit  con  be  expanded  *o  ony  length  by  the  addition  of  4-foot 
intermediate  sections.  The  most  common  building  lengths  are  3?  feet  and  48  feet. 

The  Jomesway  is  entered  through  doors  located  at  the  center  of  each  endwoH 
(Figure  2).  There  is  a  window  on  eoch  side  of  the  doors  ond  an  opening  above  each 
do-i-  for  o  vent  pipe.  The  orch  roof  provides  8  fret  of  heodroom  ot  the  center  of  the 
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building,  but  drop*  off  at  the  sides  mokirtg  the  floor  space  ot  the  edges  of  the  building 
unusable.  A  vestibule  may  be  attached  to  eoch  end  of  the  building  to  protect  the 
entry. 

The  domes  way  is  detailed  in  Army  Quorte, master  Corps  Drowings  No.  5-4-181 
through  5-4-188.  frocurement  doto  is  avoiloble  in  Military  Specification  MIL-T-10I68E. 

LIMITATIONS  OF  BASIC  JAMESWAY 

The  Jomeswoy  basically  fulfills  shelter  requirements  for  pioneer  polar  operations; ' 
however,  continuol  usoge  of  tlie  structure  has  revealed  certcin  limitations: 

1.  The  building  does  not  hove  or  odequote  floor  and  foundation  system  fo. 
supporting  heavy  loads. 

2.  The  law  profile  of  the  orch  ribs  (Figure  2)  does  not  provide  sufficient 
heodroom  along  the  sides  of  the  building  for  optimum  space  utilization. 

3.  The  doors,  placed  ot  the  center  of  the  endwalls,  limit  the  flexibility  of 
interior  arrangement  ond  the  camp  layout. 

4.  The  vestibules,  which  require  o  90-degree  turn  before  entering  the  building, 
limit  the  size  of  odmifted  items  after  the  building  is  erected. 

5*  Th«  electrical  i$  inadequate. 

6.  The  basic  building  does  not  include  any  utility  accessories,  such  as  a  toilet 
ond  o  water-supply  system. 

7.  Vents  are  often  required  ot  points  other  thon  at  tiie  ends  of  the  building. 

This  report  coven  the  development  of  accessories  for  the  Jomeswoy  to  remedy 
these  limitations,  as  follows:  7 

1.  Heavy-duty  floor 

2.  Special  foundation  system 

3.  Woll-extension  kit 

4.  Special  entries 
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5.  Improved  electrical  distribution  system 

6.  Woter-storope  fonki 

7.  Snow  meltor 

8.  Dry  heod  kit 

9.  Special  roof  vent 

GENERAL  CRITERIA  FOR  JAMESWAY  ACCESSORIES 

In  consideration  of  the  above  limitations  and  bated  on  experiVnce  in  pioneer 
polar  operations,  tome  general  criteria  were  established  for  designing  accessories  to 
improve  the  Jomeswoy,  as  follows: 

1.  Satisfactory  operation  in  ambient  temperatures  to  -65  F. 

2.  Air  shipment  by  C-130  aircraft. 

3.  Simplicity  of  design. 

4.  Simplicity  of  fabrication.  * 

5.  Minimum  maintenance  requirements. 

6.  Maximum  use  of  Navy  standard  stock  items  or  readily  available  commercial 
items. 

7.  Fast  and  efficient  erection  or  assembly. 

8.  Minimum  of  alterations  to  basic  building. 

9.  Application  to  buildings  16,  32,  and  48  feet  ond  longer  as  appropriate. 


*  All  units  described  in  this  report  except  the  woter-storoge  tcnk  were  fabricated 
with  equipment  commonly  available  in  small  shops. 


PART  II.  HEAVY-DUTY  FLOOR 


The  standard  Jomeswoy  floor  units  of  plywood  construction  ore  not  odequote  for 
transmitting  large  concentrated  I  oodi  to  the  foundation.  Even  though  failure  may  not 
occur,  large  deflection*  result  in  excessive  cooling  of  the  floor  surface.  '  Thii  canting 
often  occur*  in  floor  unit*  supporting  galley  oppiiancet,  diesel  generators,  and  other 
heavy  equipment. 


CRITERIA 

The  floor  unit*  hod  to  be  sufficiently  strengthened  to  Support  heovy  equipment 
without  critical  deflection.  In  oddition  to  meeting  requirements  of  the  general  criteria, 
deflection  was  limited  to  1/2  inch  under  a  concentrated  tooding  of  1,000  pounds. 


DESIGN 

Design  studies  were  conducted  by  reinforcing  floor  units  with  wood  strengthening 
members  ploced  under  the  floor  of  approximately  1-foot  spacing.  Strengthening  members 
mode  of  2  x  6  timber*  ve-e  inserted  in  two  standard  floor  panels.  In  one  panel  the 
members  spooned  the  width  of  the  panel  and  in  the  other  they  spanned  the  length. 
Concentrated  loads  wej  opplied  at  the  center  of  the  reinforced  panels,  which  were 
supported  at  the  ends.  Deflection*  were  measured  at  the  center  of  each  panel. 

Transverse  reinforcement  was  more  effective  in  reducing  deflections  than  longitudinal 
reinforcement.  As  shown  in  Figure  3,  the  deflection  under  a  1,000-pound  load  on  the 
panel  with  transverse  reinforcement  was  only  0.  25  inch  os  compared  to  0.  56  inch  for 
the  panel  with  longitudinal  reinforcement.  Both  methods  of  reinforcement  were  superior 
to  a  standard  panel  without  reinforcement  which  deflected  0.50  inch  under  a  275-pound 
lood. 

As  a  result  of  these  tests,  a  floor-strengthening  kit  with  transverse  members  was 
designed  for  the  stondord  James  way  floor  pone  I  (Figure  4).  The  strengthened  unit  was 
designated  os  a  heavy-duty  floor  panel. 


DESCRIPTION 

The  floor -strengthening  kit  for  the  heavy-duty  floor  panel,  in  its  finol  design, 
is  detailed  in  YiD  Drawing  No,  936916  dated  2  April  1962,  and  the  specifications 
far  competitive  procurement  of  this  design  have  been  published  in  Laboratory 
Technical  Note  N-482. 5 
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Figure  4.  Reinforced  floor  unit. 


The  strengthening  hit  consist*  of  six  2  *  6'i  3  feet  9-3/4  inches  long,  notched 
3/4  inch  by  1-3/8  inches  ot  upper  comer*  to  fit  around  floor  unit  framing.  The 
strengthening  memben  ipon  the  width  of  the  floor  unit  at  approximately  equal  spacing 
immediately  below  the  floor  surface.  The  spocirtg  coincides  with  the  spocers  between 
the  two  plywood  sheets  of  the  floor  and  hence  with  the  noil  rows  in  the  floor  unit.  The 
strengthening  mem  ben  ore  nailed  to  the  floor  unit  with  8d  noil*  at  12  inches  on  centers, 
ond  tc  the  side*  of  the  floor  unit  with  three  16d  duplex-hood  noils  at  each  end  of  the 
member. 


PACKAGING 

For  shipment  by  on/  type  of  corner,  strengthening  members  ond  the  necessary 
nails  are  bonded  together  in  required  quontitie*  not  to  exceed  eight  floor  units  or  one 
16-foot  module  per  package.  R<  Enforcement  for  one  floor  unit  weighs  60  pounds.  The 
pockoge  is  5-3/4  inches  by  9-3/4  inches  by  3  feet  9-3/4  inches  with  a  cube  of 
1-1/2  cubic  feet.  The  weights  ond  cubes  for  I6-,  32-,  ond  48-foot  modules  ore  given 
in  Table  I. 
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TobU  I.  Weight,  Cube,  onj  Colt  of  Floor-Strengthening  Xit 


Building  Size 

Shipping  Weight 

(lb) 

Cube 

(f*3) 

Coit 

(S) 

jn-  floor  unit 

60 

1.5 

3 

one  16-foot  module 

480 

12.0 

24 

one  32-foot  module 

960 

24.0 

48 

one  48-foot  module 

1,440 

36.0 

72 

COST 


Bated  on  1962  Laboratory  fabrication  cotti,  the  price  of  reinforcing  member!  for 
one  floor  unit  it  S3,  The  cottt  for  16-,  32-,  ond  48-foot  modulet  ore  given  in  Tobie  I. 


EVALUATION 

The  timber  itrengthening  mem  ben  for  the  floor  parte  I  j  mutt  be  inttolled  ot  the 
time  of  erection  tince  the  floor  unit!  terve  at  pocking  crotet  for  the  intulated  blanket 
cover.  If  it  become!  necettary  to  move  the  building,  thete  member!  con  be  entity 
removed  ot  they  are  lecured  with  duplex -heod  noilt. 

A  teit  initallotion  of  the  itrengthening  member!  required  15  minute!  per  floor 
unit.  If  it  eitimated  that  cutting,  notching,  and  intfolling  the  mem  ben  for  one  floor 
panel  in  the  field  ulirtg  hand  fooil  ond  ovoilable  material  would  require  about  one 
manhour. 


FINDINGS 

The  flooritrengthening  member!  developed  for  reinforcing  the  Jomeiway  floor 
unit!  ore: 


1.  Effective  in  reducing  deflection!  to  0.25  inch  under  a  concentrated  loading 
of  1,  000  poundt. 

2.  Suitoble  for  fabrication  in  tmoll  woodworking  shopt. 


3.  Eos/  to  install  under  field  conditions. 

4.  Easily  packaged  for  shipment  in  all  types  of  carriers  including  cargo 
aircraft.  • 


CONCLUSIONS 

1.  A  heavy-duty  floor  con  be  achieved  by  reinforcing  the  stondard  James  way 
floor  pone  Is  with  transverse  strengthening  members. 

2.  Heavy-duty  floor  panels  should  be  used  in  all  James  ways  housing  heavy 
galley  equipment,  communication  gear,  electrical  generators,  and  other 
concentrated  loads. 

3.  The  floor-strengthening  kit  described  in  this  report  should  be  adopted  as  a 
stondard  accessory  for  the  Jameswoy. 


PART  III.  SPECIAL  FOUNDATION  SYSTEM 


Jomesway  foundations,  consisting  of  2  x  6  wood  sills  poroliei  to  the  longitudinol 
axis  of  the  building  at  the  edges  ond  the  center,  were  found  to  be  inadequate  for  use 
on  underlying  media  of  deep  snow,  ice,  or  permo frost.  When  a  Jameswoy  is  used  to 
house  utility  equipment  and  other  heavy  items,  the  load  must  be  distributed  over  o 
larger  bearing  area  thon  that  provided  by  timber  sills.  Heat -producing  equipment  also 
presents  a  problem  l»  2  m  tHis  causes  eovitotion  under  the  floor  resulting  in  excessive 
settlement  and  even  collapse  of  the  building.  The  most  critical  eovitotion  is  usually 
under  the  center. 


CRITERIA 

To  increose  the  useful  I ood -bearing  copocify  of  a  Jameswoy,  a  foundation 
system  is  needed  to  distribute  the  floor  loods  Over  a  larger  oreo.  Such  o  system  should 
not  require  support  of  the  center  of  the  building  where  eovitotion  is  most  critical,  ond 
n  vented  air  space  is  needed  below  the  floor  to  retard  melting. 


Specific  criteria  were  developed  for  such  a  foundation  system.  These  criteria, 
which  ore  supplemental  to  the  requirements  of  the  general  criteria,  were: 

1.  tearing  support  only  along  the  edges  of  the  building. 

2.  A  unit  floor  loading  of  50  pounds  per  squore  foot. 

3.  A  bearing  not  to  exceed  1  psl  on  underlying  medio. 

4.  A  vented  at'  space  below  the  floor. 

5.  Insulation  between  the  vented  air  space  end  the  underlying  media. 


OtiIGN 

Based  on  the  above  criteria,  a  foundation  system  was  developed  for  the 
Jomeswoy  (Figures  5  and  6).  The  design  employed  transverse  joists  at  4-foot  spacing 
to  transmit  the  load  to  the  edges  of  the  building.  Open-web  stee!  joists  were  used 
to  permit  circulation  of  air.  The  joists  bear  on  stoel  I-beams  which  also  serve  to 
prevent  snow  from  drifting  into  the  oir  ipoce  below  the  floor.  Timber  sills  were  used 
under  the  I -beams  to  spread  a  floor  load  of  50  pounds  per  square  foot  for  a  sill  bearing 
of  2. 74  psl. 

To  further  retard  cavitation,  the  oir  space  was  ventsd  of  8-foot  intervals  olong 
each  side  ot  the  building,  and  o  2-inch  fiberglos  insulation  blanket  wos  provided 
between  the  vented  air  space  and  the  underlying  medio.  The  insulation  and  vents  ore 
optional  accessories  for  use  when  cavitation  is  especially  critical. 

The  original  design  of  the  standard  Jomeswoy  foundation  did  not  provide  targe 
enough  tolerances  for  ease  of  installation  of  the  floor  units.  The  widths  of  the  floor 
units  were  found  in  general  to  be  greater  then  4  feet.  This  dimension  varied  os  much 
os  3/8  inch.  The  additional  width  occumuloted  over  several  building  sections  required 
a  large  tolerance  in  the  brackets  holding  the  floor  units.  Consequently  the  brockets 
in  the  original  design,  which  were  2-5/8-inch  channels  7  feet  long,  were  changed  to 
two  3-1/2-inch  chonnels  6  inches  tong.  The  original  foundation  with  crass  bridging 
ot  the  third  points  of  the  joist  spon  wos  more  rigid  thon  necessary,  therefore  bridging 
wos  provided  only  ot  the  center  of  the  span  in  the  final  design. 

The  basic  unit  for  the  special  foundation  wos  designed  for  o  16-foot-long  building, 
with  16-foot  extension  units  for  exponsion. 
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Figure  6.  Speciol  foundofion  system  for  32-foot  Jomeswoy. 


DESCRIPTION 

The  speciol  foundation  system  for  the  Jamesway,  in  it?  final  design,  it  detailed 
in  Y&D  Drawing  No.  936916  doted  2  April  1962,  ond  the  specification  :o«  competitive 
procurement  of  this  design  hove  been  published  in  Loborotory  Technicol  Note  N-482. 

The  oprn-web  joists,  which  span  the  width  of  the  building  of  4-foot  intervals, 
weigh  124  pounds  each.  These  members  ore  mode  from  1-1  "2  x  1-1/2  x  1  '8  steel 
angles  bock  to  back  for  fop  and  oottom  chords,  and  circular  steel  bors  for  diagonals. 

The  upper  chord  is  17  feet  long;  the  lower  chord  is  16  feet  1  inch  long.  Total  depth 
of  the  joist  is  1  foot.  The  diagonals  used  at  the  ends  of  the  joists  ore  5/8  inch  in 
diameter;  the  remainder  arc  I,  *2  inch  in  diometer.  Four  6-inch-long  light -gage  steel 
channels  are  welded  to  the  top  of  each  joist  to  receive  the  floor  units.  Bridging  plates 
are  welded  to  the  center  of  the  joists  for  attaching  cross  bridging  along  the  longitudinal 
centerline  of  the  foundation.  The  bridging  is  made  of  1-1/4  x  1-1/4  x  1/8  steel 
ongles. 


II 
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The  foundation  beams,  mode  of  12814  steel  I-beams,  consist  of  two  16-foot 
5-inch  members  for  the  basic  foundation  and  two  15-foot  1 1-3/4-inch  members  for 
each  such  extension.  The  beams  for  the  basic  unit  weigh  238  pounds  each.  Connecting 
plates  to  receive  the  joists  ore  located  on  the  bottom  flange  of  each  beam  ot  4-foot 
intervals.  The  bottom  chord  of  the  open-web  joists  is  bolted  to  these  connecting  plates; 
the  top  chord  is  bolted  directly  to  the  top  flonge  of  the  beams  (Figure  7;.  In  multiple 
assembly  the  foundation  beams  along  each  side  of  the  building  are  bolted  together 
with  connecting  plates  welded  to  one  end  of  each  beam.  The  foundation  beams  ore 
nailed  to  the  3-  by  12-inch  timber  sills  through  holes  in  the  bottom  flonge.  Sills  for 
the  basic  16-foot  unit  ore  18  feet  long;  sills  for  the  extensions  ore  16  feet  long. 

The  2-inch  fib'.rglas  insulation  blanket  is  laid  on  the  underlying  media  under 
the  entire  oreo  of  itve  foundation  system.  Vent  pipes  ore  used  at  8-foot  centers  along 
the  sides  of  the  building  to  ventilate  the  space  between  the  building  floor  and  the 
insulation.  The  vents  ore  mode  of  2-  by  4-inch  18-goge  pipe.  A  short  horizontal 
section  of  vent,  which  is  located  just  below  the  floor,  is  connected  to  o  short  vertical 
section  of  vent  with  a  slip-type  elbow.  The  vertical  section  extends  about  1-1/2  feet 
up  the  side  of  the  building. 
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Figure  7.  Joi*f-to-beo»n  connection. 
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PACKAGING 


For  shipment  by  ooy  type  of  carrier,  each  1 6-foot  module  of  the  jpecial  foundation 
system  it  packoged  separately.  Timber  till*  ore  bonded  together.  lte?l  beomj  ore 
bonded  together  with  bridging  angle!  tenured  to  the  web  of  one  beam  lection  (Figure  8). 
Jo’tts  are  banded  together  with  wood  block  spocert  of  each  end  (Figure  9),  Plywood 
filler  itrips  ore  ploced  in  the  channels  to  protect  the  channel  legs.  Wood  blocking 
is  used  in  all  placet  where  bonding  wv'uld  otherwise  be  stretched  over  edges  of  steel 
members.  The  packaging  plan  for  the  uasic  unit  end  the  extension  ore  shown  in 
Table  II.  The  weighu  and  cubes  of  foundations  for  I6-,  32-,  and  48-foot  buildings 
are  shown  in  Toble  III. 

COST 

Based  on  1962  laboratory  fabrication  costs,  the  price  of  the  basic  16-foot 
foundation  unit  it  $770;  the  price  of  one  extension  it  $670,  The  costs  of  foundations 
for  16-,  32-,  and  48-foot  buildings  ore  given  in  Table  III. 


Figure  8,  Foundation  bridging  and  beams  packaged  for  shipment. 
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Toble  III.  Weigf’i,  Cul  A,  ond  Cost  of  Special  Foundation  System 


Building  S.ie 

one  16-foot  module 
one  32 -foot  mod,  le 
one  4) i- foot  module 


pping  Weight 

Cube 

Cost 

(lb) 

(fH) 

(SI 

1,490 

59 

770 

2,810 

107 

1,440 

4,  130 

155 

2,  110 

EVALUATION 

Design  calculations  show  the  joists  of  the  special  foundotion  system  to  be  capable 
of  supporting  o  floor  load  of  50  pounds  per  square  foot.  This  load  is  distributed  for  a 
sill  bearing  under  3  psi.  In  order  to  support  this  load  the  floor -strengthening  members 
described  in  Port  II  must  be  used  in  conjunction  with  the  speciol  foundotion  system. 

A  prototype  foundation  for  o  32-foot  Jomesway  was  fabricated  and  erected.  Two 
men  completely  assembled  the  foundotion  in  two  hours.  All  members  were  easily 
handled  by  two  men. 


FINDINGS 

The  special  foundotion  system  developed  for  supporting  Jomesways  which  hove 
a  high  floor- looding  intensity  is: 

1.  Supported  only  at  the  edges  of  the  building  with  no  bearing  support  required 
at  the  center  of  the  building  where  cavitation  is  mo.t  critical. 

2.  Designed  to  distribute  o  floor  load  of  50  pounds  per  square  foot  to  the  Outside 
edges  of  the  building,  with  a  mo»i..ium  sill  bearing  of  less  than  3  psi. 

3.  Suitable  for  fabricotion  in  small  welding  shops. 

4.  Simple  ond  easy  to  erect  with  bond  labor. 

5.  Easily  pocLoged  for  shipment  in  all  types  of  corner  including  cargo 
oircraft. 


CONCLUSIONS 


Bearing  support  under  the  center  of  the  Jomeswoy  where  covitotion  is  most 
critical  can  be  eliminated  by  using  the  special  foundation  system. 

2.  Heavy  loods  con  be  distributed  for  acceptable  bearing  values  on  unde'Iying 
media  by  using  the  speciol  foundation  system. 

3.  The  special  foundation  system  should  be  used  with  oil  Jamesway  buildings 
housing  heavy  galley  equipment,  communication  gear,  electrical  generators, 
ond  other  heavy  loods  or  heat -producing  equipment. 

■i.  The  special  foundation  system  described  in  this  report  should  be  odopted  os 
a  stondard  accessory  for  the  Jomeswoy. 


PART  IV.  WALL-EXTENSION  KIT 

One  of  the  most  obvious  limitations  of  the  Jomeswoy  is  the  insufficient  headroom 
along  the  sides  of  the  building  for  optimum  space  utiliiotion.  3  The  unusable  floor 
spoce  is  approximately  15  percent  of  the  gross  floor  area.  The  low  profile  of  the  arch 
ribs  results  in  re-tricted  use  ond  arrangement  ot  Navy  stondard  double  bunks,  difficulty 
in  giving  desired  separation  between  facilities,  and  limited  versatility.  Couoled  with 
the  above  is  a  high  floor-to-ceiling  temperoture  gradient  ond  poor  air  distribution. 

CRITERIA 

The  height  of  the  ceiling  needed  to  be  raised  sufficiently  for  odequote  heodroom 
at  the  edges  of  the  shelter.  In  odditlon  to  meeting  the  requirements  of  the  general 
criteria,  a  minimum  increase  of  2  feet  in  height  of  the  orch  ribs  above  the  floor  level 
was  required. 

DESIGN 

Based  on  the  above  criteria,  an  oc'ipter  was  developed  to  raise  the  arch  ribs  by 
means  of  2-foot  wall  pone  Is  completely  around  the  perimeter  of  the  building,  thus 
creating  a  sidewall  in  the  structure  (Figure  10).  The  panels  were  designed  to  rest 
directly  on  the  floor,  ond  connectors  were  provided  to  mount  the  orch  ribs  on  top  of 
the  panels. 
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Figure  JO.  Wol  I  -extent  ion  kit  on  a  16-  by  32 -foot  Jomesway. 


Two  boiic  type*  of  woll-extension  panels  were  dei;gne<l  using  wood  framing  orvd 
plywood  skin.  Paneli  for  the  endwall*  were  designed  to  fit  between  the  door  ond  tbe 
comer*  of  the  building.  Panels  for  tbe  sidewall*  were  deiigned  in  8-foot  lengths, 
which  allowed  the  building  length  to  be  expanded  in  multiple*  of  8  feet. 


Modification*  required  in  the  bojic  structure  to  receive  these  wall-extemion 
panel*  included: 

1.  Field-trimming  the  bottom  of  the  door  jamb*  approximately  2  incfje*. 


2. 


Dropping  the  entrance  doors  into  the  spoce  lietween  the  endwoll-e 
panel*  and  sealing  the  space  above  the  door. 


fention 


DESCRIPTION 


The  James  way  wall-extension  kit,  in  it*  final  design,  it  detailed  in  Y&D 
Drawing*  No.  936903  through  936905  doted  2  April  1962,  ond  the  specifications  for 
competitive  procurement  of  thi*  design  hove  been  published  in  Laboratory  Technical 
Note  N-482.5 


The  2-foot-high  extension  ponels,  which  ore  constructed  of  wood  framing  ond 
1/4-inch  plywood  shin,  ore  2-1/8  inches  thick.  The  ponels  ore  filled  with  oluminum- 
foil-covered  fiberglass  blanket  insulation  1-1  /2  inches  thick. 

Plates  ond  spring-looded  link-lock  fasteners  connect  the  ponels  to  the  outer  edge 
of  the  floor  sections  (Figure  1 1).  The  arch  ribs  ore  secured  to  the  top  of  the  ponels 
with  carriage  bolts  ond  wing  nuts,  ond  the  roof  blonkef  tiedown  strops  ore  secured  to 
o  wooden  tiedown  bar  on  the  ponels.  The  vertical  joints  between  panels  are  sealed 
with  plywood  battens  nailed  to  the  interior  surfoce.  The  horizontal  joint  between  the 
blanket  cover  ond  the  ponels  is  sealed  with  o  wooden  slot  which  is  olso  nailed  to  the 
interior  surface  of  the  panels. 

The  wall-extension  ponels  ore  mode  in  two  lengths.  The  end  wall  ponels,  which 
include  right-hand  and  left-hand  units,  ore  6  feet  6  inches  long.  All  sidewall  ponels 
ore  8  feet  long. 


Figure  1 1.  Connection  of  a  wall-extension  pone!  to  o  floor  panel. 
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PACKAGING 


For  shipment  by  any  type  of  carrier,  the  four  end  panels  ond  the  door-conversion 
member*  required  for  a  building  are  packoged  together  (Figure  12).  The  entire  packoge 
is  6  feet  8  inches  long,  2  feet  6  inches  wide,  ond  1  foot  3  inches  high  with  o  volume  of 
21  cubic  feet.  The  packaged  weight  is  270  pounds. 

The  side  panels  are  packaged  in  groups  of  four.  The  entire  pockoge  is  8  feet  long, 
2  feet  7  inches  wide,  and  1  foot  high  with  a  volume  of  20  cubic  feet.  The  packaged 
weight  is  284  pounds. 

The  weights  and  cubes  for  I6-,  32-,  ond  48-foot  modules  are  given  in  Table  IV. 


Figuie  12.  Well-extension  l  it  foi  o  16-  b*  16-foot  Jamcswoy 
packoned  foi  shipment. 


T"ible  IV.  Weight,  Cube,  ond  Cost  of  Jamesway  Wall  Extensions 


Bo.lding  $i*e 

Shippinq  Weight 

(lb) 

Cube 

(ft3) 

Cost 

(S) 

one  16-foot  module 

654 

4) 

680 

one  32-foot  module 

83? 

6) 

1,000 

one  48-foot  module 

),  12? 

81 

1,320 

COST 


Based  on  1962  Loborotory  fobricotion  costs,  the  price  of  the  end  wo  1 1  panels  ond 
door-conversion  members  for  one  building  is  approximately  S360.  The  price  of  the 
sidewall  panels  for  a  16-foot  building  is  $320.  The  costs  for  16-,  32-,  ond  48-foot 
modules  are  given  in  Table  IV. 


EVALUATION 

In  January  1961,  a  prototype  woll-extension  kit  was  fabricated  and  shipped  to 
Thule,  Greenland,  for  use  with  a  Jamesway  headquarters  building  for  Project  Ice  Woy.^ 
The  kit  corned  no  problems  in  erection  ond  no  deficiencies  were  observed  during  three 
months  of  use.  The  building  was  used  to  house  various  types  of  supplies  ond  equipment 
not  otherwise  possible  without  the  increased  cube  ond  overiseod  clearance  created  by 
the  wall  panels. 

The  prototype  pioneer  quarters  structure  developed  for  a  25-mon  pioneer  polar 
comp  used  a  Jamesway  with  woll-extension  panels.  ^  The  use  of  these  panels  permitted 
more  versatility  in  arrangement  ond  a  maximum  use  of  floor  space  in  the  quarters.  The 
prototype  was  shipped  to  McMurdo,  Antarctica,  and  erected  by  MCB-I  in  October  1961. 
The  building  was  occupied  by  the  officers  of  MCB-1  ond  three  Laboratory  personnel 
for  about  four  months.  The  concensus  was  that  the  building  was  weathertight  ond  very 
comfortoble  even  for  double  bunks.  The  wall  extensions  received  much  favorable 
comment. 

A  prototype  Jameswoy  wall-extension  kit  for  a  32-foot  building  was  fabricated 
ond  erected  ct  Port  Hueneme,  California,  by  four  men  in  two  hours,  for  a  total  of 
eight  monhours. 


FINDINGS 

The  woll-extension  kit  developed  for  better  utilisation  of  floor  space  in  the 
Jamesway  building  is  effective  in: 

1.  Making  the  entire  floor  area  usable. 

2.  Permitting  the  use  of  stondard  outfitting. 

3.  Allowing  flexibility  in  interior  arrangement, 

4.  Reducing  the  high  temperature  grodient  norrr.olly  associated  with  James  ways. 
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The  kit  is: 


1.  Suitable  for  fabrication  in  small  woodworking  shops. 

2.  Simple  ond  eosy  to  erect  with  hand  labor. 

3.  Easily  packaged  for  shipment  in  oil  types  of  carriers  including  corgo  aircroft. 


CONCLUSIONS 

1.  Adequate  heodroom  con  be  obtoined  ot  the  edge*  of  o  Jomeiwoy  shelter  by 
using  the  woll-extensioa  kit. 

2.  The  heodroom  achieved  with  the  wall-extension  kit  permits  optimum  space 
utilization  ond  greater  flexibility  of  orrongement  than  is  possible  in  the 
stondord  Jomeiwoy. 

3.  The  wall-extension  kit  described  in  this  report  should  be  od opted  os  a 
stondord  accessory  for  the  Jomeiwoy. 


PART  V.  SPECIAL  ENTRIES 

In  1960  the  Jomeiwoy  wos  selected  os  the  basic  building  for  o  pockoged  pioneer 
polar  comp  being  developed  by  the  Laboratory.  ?  Development  of  the  comp  revealed 
a  lock  of  flexibility  in  placement  of  entries,  ond  restricted  entry  when  the  stondord 
vestibule  is  used.  Two  speciol  entries  were  developed  to  remedy  these  limitations. 


SIDE -ENTRY  KIT 

The  jomesway  has  entrance  doors  only  ot  the  center  of  the  endwolls.  This 
limitation  restricts  the  inferior  orrongement  ond  requires  tlwl  the  comp  layout  provide 
fcr  access  to  the  ends  of  all  buildings. 

Criteria 

In  development  of  the  pioneer  polar  comp,  o  speciol  side  entry  was  needed  to 
provide  flexibility  of  door  plocement.  In  addition  to  meeting  the  requirements  of  the 
general  criteria,  the  entry  hod  to  be  suitable  for  use  ot  any  place  along  the  side  of  the 
building. 
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Design 


Bosed  on  the  above  criteria,  a  vestibule-type  side  entry  of  wood  fromirtg  ond 
plywood  woi  designed  to  fit  between  two  orch  ribs  (Figure!  13  ond  14).  The  deiign 
woi  such  that  one  roof  blanket  could  be  rolled  bock  to  provide  room  for  the  vestibule. 
This  eliminated  the  necessity  of  cutting  a  blanket.  A  blanket  tiedown  was  designed 
for  attaching  the  roof  blo'.ket  to  the  vestibule  roof.  For  installation  in  a  Jomesway 
fitted  with  wall  extensions,  a  4-foot-long  wall-extension  panel  was  designed  to  replace 
the  normal  8-foot  extension  panel  in  order  to  occommodote  the  4-foot  width  occupied 
by  the  vestibule. 

Description 

The  side-entry  kit  for  the  Jomeswoy,  in  its  finol  design,  is  detailed  in  Y&D 
Drawings  No.  936907  through  936912  dated  2  April  1962,  ond  the  specifications  for 
competitive  procurement  of  this  design  have  been  published  in  Laboratory  Technical 
Note  N-482. 5 

The  lide-entry  vestibule  is  a  plywood  comportment  3  feet  10  inches  wide, 

3  feet  6-3/4  inches  deep,  and  6  feet  7-1  '4  inches  high.  It  sits  on  o  Jamesway  floor 
unit  with  its  outer  wall  flush  with  the  edge  of  the  building.  The  door  in  the  outer 
wall  of  the  vestibule  opens  out,  ond  the  door  in  the  inner  wall  opens  into  the  building. 
Closure  striiss  of  1/4-inch  plywood  ond  !/8-inch  felt  shaped  to  fit  the  curvature  of 
the  orch  ore  attached  to  the  exterior  of  each  sidewall  for  a  snug  fit  between  the 
vestibule  ond  the  orch  ribs.  For  o  Jomeswoy  fitted  with  wall  extensions,  special 
wood  filler  strips  ore  provided  for  filling  the  spaces  between  the  extension  panels 
ond  the  sidewalls  of  the  vestibule. 

The  tiedown  assembly  for  securing  the  roof  blanket  to  the  vestibule  roof  is 
shown  in  Figure  15.  A  wooden  tiedown  bar,  hinged  near  the  center,  is  inserted 
between  the  two  orch  ribs  at  the  point  of  intersection  with  the  vestibule  root.  Spiked 
steel  plates  at  the  outer  ends  of  the  bar  bite  into  the  orch  ribs,  and  the  bar  is  held 
in  pioce  by  a  barrel  bolt  opposite  the  hinge.  The  unused  portion  of  the  blanket  is 
folded  on  top  of  the  vestibule  ond  tied  down  with  web  strops. 

Pacloging 

For  shipment  by  ony  type  of  carrier,  the  four  wolls  of  the  side-entry  kit  ond  the 
special  wall-extension  panel  ore  bonded  together,  with  oil  smaller  ports  ploced 
between  the  wall  sections  (Figure  16).  This  pockoge  is  3  feet  10-1  2  inches  wide 
by  6  feet  7-1/2  inches  long  by  14-1  7  'niches  high  with  a  total  volume  of  27  cubic 
feet.  The  packaged  weight  is  330  pounds. 
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Coit 


Bated  on  1962  Laboratory  fabrication  eotti,  the  price  of  one  tide-entry  kit 
including  a  tpeciol  wall-extention  panel  it  $470. 

Evaluation 

A  type  of  tide  entry  wot  uted  on  the  Greenland  icecap  in  1954.2  A  pattageway 
was  comtructed  between  the  recreation  building  and  a  quorfert  building  by  uting 
standard  Jometwoy  orthes  covered  with  canvot  to  connect  the  two  buildingt  end  to  end. 
A  dormer  wat  field-*obricoted  in  tho  tide  of  the  pattoge  to  occommodote  the  tide-entry 
door.  Thit  entry  offorded  the  convenience  of  occett  to  the  center  of  the  two-building 
complex  without  going  to  one  of  the  endt,  which  were  72  feet  apart.  The  tide-entry 
kit  providet  a  timilor  dormer-type  entry  prefabricated  for  easy  field  installation. 

A  prototype  tide-entry  kit  for  use  with  the  woll  exteniiont  wot  fabricated  and 
erected.  It  wot  attembled  and  installed  in  a  previously  erected  Jometway  by  two  men 
in  two  hours.  Erection  wat  very  timple,  requiring  no  tpeciol  tools  or  tkillt. 


STANDARD  VESTIBULE  END-ENTRY  KIT 

The  ttandard  Jometway  vestibule  hot  on  outer  door  which  opent  to  the  tide. 

After  entering  the  vetfibule,  o  90-degree  turn  it  required  before  entering  the  building. 
Thit  doet  not  permit  entering  the  building  with  lorge  furniture  or  equipment,  or  with  ' 
an  injured  man  on  a  stretcher. 

Criteria 

A  meant  wat  needed  to  permit  direct  entry  into  a  Jometway  through  the  end  of 
the  vetfibule.  In  oddition  to  meeting  the  requirement  of  the  general  criteria,  the 
direct  entry  hod  to  be  tired  to  the  endwoll  of  the  vestibule. 

Design 

Bated  on  the  obove  criferio,  a  plywood  door  panel  wot  designed  to  replace  the 
canvot  endwall  of  the  Jometway  vetfibule  (figure  17). 

Detcripfion 

The  end-entry  kit  for  the  ttandard  Jometwoy  vestibule,  in  itt  final  design,  it 
detoiled  in  Y&D  Drawing  No.  936913  dated  2  April  1962,  and  the  tpecificofiom  for 
competitive  procurement  of  this  design  hove  been  published  in  Laboratory  Technical 
Note  N-482.  5 
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The  kit  contiitt  of  o  plywood  pone  I  3  foot  3/4  inch  wido  or>d  6  foot  1 1-5/B  Inchot 
high  framing  on  Insulated,  plywood  door  2  foot  8  inches  wido  by  6  foot  5-3/4  inches 
high.  Tho  ponol  It  attochod  to  tho  ond  of  tho  vettibule  with  screws.  Tho  door  opora 
outward  and  it  tocurod  by  a  latch  ond  kocpor  which  It  oporabto  from  both  sides. 

Packaging 

For  thipmont  by  ony  typo  of  corrior,  tho  ond -on  try  kit  it  bandod  to  tocuro  tho 
door  and  protoct  tho  latch  (Figure  18).  Thit  producot  o  pockogo  3  foot  1/2  inch  wido 
by  7  foot  long  by  6-1/4  inchot  high  with  o  volume  of  1 1  cubic  foot.  Tho  pockogod 
weight  It  85  pounds. 

Cott 

Bated  on  1962  laboratory  fabrication  costs,  tho  price  of  one  ttandord  Jometway 
vestibule  ond-ontry  kit  it  S165. 

'C'-  '  :yi ■--'j 


Figure  18.  Standard  vettibule  ond-ontry  kit  pockogod  for  thipmont. 
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Evaluation 

The  itandord  veitibule  end  entry  provide!  on  opening  for  itemi  up  to  ?  feet  8  inch*! 
wide  by  6  feet  5-3/4  inchei  high.  Direct  pauoge  through  the  veitibule  permit!  eoly 
entry  with  long  item!  luch  a»  locken  which  would  otherwiie  have  to  be  !tood  on  end  and 
lobariooily  angled  th.ough  the  veitibule.  The  lengthi  of  odmitted  item!  ore  no  longer 
a  problem. 

A  prototype  end  entry  woi  fabricated  ond  inttolled  in  the  veitibule  of  a  Jomeiwoy. 
Two  men  imtalled  the  panel  in  one -ho  If  hour.  Irotallation  required  no  ipeciol  tooli  or 
ski  lls. 


FINDINGS 

1,  The  lide-entry  kit  ii: 

a.  Effective  in  providing  a  lide  entrance  to  a  Jomeiwoy. 

b.  Suitable  for  fabrication  in  vncll  woodworking  thopi. 

c.  Simple  ond  eaiy  to  erect  with  bond  labor. 

d.  Ecriily  packaged  for  ihipment  in  oil  type!  of  carrier!  including  cargo 
air  rrft, 

2.  The  itandard  veitibule  end-entry  kit  ii: 

a.  Effective  in  providing  a  direct  entry  into  a  Jomeiwoy  through  the 
itandard  veitibule. 

b.  Suitable  for  fabrication  in  imall  woodworking  ihopi. 

c.  Simple  ond  noiy  to  imtall  with  hand  labor. 

d.  Eotily  pockoged  for  ihijjment  by  any  type  of  carrier  including  cargo 
oircraft. 


CONCLUSIONS 


1.  Entry  along  the  tide  of  a  Jometwoy  con  be  achieved  by  utirtg  a  tide-entry  kit. 

2.  Side  entry  permit*  greater  flexibility  of  interior  arrangement  oi.d  comp  layout 
than  it  otherwite  pouiblu. 

3.  Direct  entry  through  the  ttandard  Jametwoy  vettibule  can  be  ochieved  with 
on  end-entry  kit. 

4.  End  entry  through  the  ttandard  vettibule  provide!  entrance  for  large  furniture, 

heavy  equipment,  ond  •tretchen.  I 

5.  The  tpecial  entriei  detcribed  in 
occettoriet  for  the  Jametway. 


thit  report  thou  Id  be  adopted  at  ttandard 


PART  VI.  IMPROVED  ELECTRICAL  DISTRIBUTION  SYSTEM 


The  ttandard  Jametway  electrical  tyttem  it  inadequate  for  molt  met  ond  not 
flexible  enough  for  tpecial  application*.  The  tyttem  hat  no  provition  for  exit  ond 
vettibule  light*  or  additional  circuit*.  Light*  controlled  only  at  one  end  of  the 
building  ore  alto  very  inconvenient. 


CRITERIA 

■  t 

Specific  criteria  were  developed  for  improving  the  electrical  diitribution  tyttem. 
Thete  criteria,  which  ore  tupplemenfal  to  the  requirement*  of  the  general  criteria, 
were: 

1.  Batic  tylfem  with  light*  ond  duplex  outlet*  ot  8-foot  interval*  at  the^cr-own 
of  the  arch. 

I  1 

2.  Exit  ond  vettibule  light*. 

3.  Switche*  at  both  end*  of  the  building,  each  controlling  o  portion  of  the  light*. 

4.  Provition  for  additional  circuit*  if  needed  at  o  later  date. 


■  Ill  ■■ 
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DESIGN 

Based  on  the  above  criteria,  on  electrical  distribution  system  with  two  circuits 
was  designed  for  32-  and  48-foot  Jamesways.  One  circuit  supplies  duplex  outlets 
paced  8  feet  aport  at  the  crown  of  the  arch  (figure  19).  The  ether  circuit  supplies  all 
of  the  lights.  In  oddition  to  a  light  below  each  duplex  outlet,  the  system  was  designed 
for  a  night  light  above  each  door,  o  light  in  each  vestibule,  and  on  outside  light  above 
each  vestibule  (Figuie  20).  Two  of  the  ceiling  lights  are  controlled  by  a  switch  below 
the  distribution  ponel.  The  remainder  ore  controlled  by  a  switch  at  the  opposite  end 
of  the  building.  A  ten-circuit  distribution  porv*l  was  provided  to  permit  oddition  of 
circuits  for  special  applications. 

The  system  is  outfitted  with  the  designed  sections  of  rigid  ond  flexible  conduit 
containing  the  required  number  of  wires  ond  connected  to  a  junction  box  at  one  end. 

A  bracket  wos  designed  for  hanging  the  junction  boxes  from  the  crch  ribs. 


DESCRIPTION 

The  improved  electrical  distribution  system,  in  its  final  design,  is  detailed  in 
Y&D  Drawing  No.  9369,}6  dated  2  April  1962,  end  the  specifications  for  competitive 
procurement  of  this  desi<;n  have  been  published  in  Laboratory  Technical  Note  N-482.^ 

Poweriines  from  on  outside  power  source  enter  the  building  through  a  service 
head  assembly  (Figure  20).  Conduit  strops  ore  used  to  secure  this  assembly  to  the 
building.  The  powerlines  ore  connected  to  a  ten-circuit  distribution  panel,  which 
is  located  adjacent  to  the  door  frame. 

flexible  conduit  Is  used  for  all  wiring  at  the  ends  of  the  building.  This  includes 
lines  to  the  vestibule  lights,  the  exit  lights,  switches,  ond  the  junction  boxes  located 

8  feet  from  the  endwalls  ot  the  crown  of  the  arch  ribs.  Connections  between  junction 
boxes  ot  the  cr>wn  of  the  arch  are  mode  with  thin-walled  riqid  steel  conduit  7  feet 

9  inches  long.  The  conduit  and  wire  ore  connected  ot  one  end  to  o  junction  box  to 
form  a  subassembly.  Fast  assembly  is  provided  ot  the  opposite  end  by  the  use  of  wire 
connectors  ond  flexible  conduit  connectors. 

The  bracket  for  hanging  the  junction  box  is  16-goge  steel  1-17  inches  wide, 
bent  ot  a  right  angle  with  2-inch  legs.  One  leg  is  bolted  to  the  bock  of  the  junction 
box;  the  other  is  attached  to  the  side  of  on  orch  by  o  No.  10  wood  screw  at  the  time 
of  erection. 
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An  outlet  ond  lamp  assembly  it  connected  to  each  junction  box  located  at  the 
crown  of  the  arch.  Thit  assembly  include!  a  "C“  eondulet,  complete  with  duplex 
recep.scle,  o  12-inch  section  of  rigid  conduit,  ond  a  lamp  fixture  supported  at  the 
lower  end  of  the  rigid  conduit.  The  entire  assembly  is  wired  so  tlrat  the  only  connections 
required  at  the  time  of  erection  ore  connecting  the  wires  ond  fastening  the  cover  to  the 
junction  box. 

A  switch  assembly  is  located  at  eoch  end  of  the  building  odjacent  to  the  door 
frame.  The  o«sembly  contains  two  switches;  one  controls  the  outside  light,  and  the 
other  controls  a  portion  of  ceiling  lights.  The  vestibule  ond  night  lights  ore  switched 
at  the  fixture. 


PACKAGING 

For  shipment  by  any  type  of  carrier,  the  entire  electrical  distribution  system  is 
packaged  in  a  plywood  box.  The  pockoge  for  o  32* ‘oof  Jamesway  is  2  feet  wide  by 
I  foot  5-1/2  inches  high  by  8  feet  long  with  a  volume  of  24  cubic  feet.  The  pockoged 
weight  it  200  pounds.  The  estimated  cube  of  the  package  for  o  48-foot  Jomesway  it 
26  cubic  feet  and  the  estimated  weight  it  225  pounds. 

COST 

Based  on  1962  Laboratory  fabrication  costs,  the  estimated  price  of  o  general 
electrical  system  is  S400  for  o  32-foot  Jomesway  and  S450  for  a  48-foot  Jomesway. 

EVALUATION 

The  prototype  pioneer  quarters  structure  developed  for  a  25-man  pioneer  polar 
comp  used  a  Jomesway  outfitted  with  a  five-circuit  electrical  distribution  system,  7 
The  system  was  mode  up  of  prewired  sections  of  lightweight  conduit.  The  wiring  was 
connected  to  form  a  complete  homess  which  could  be  folded  at  breaks  in  the  conduit 
for  shipment.  Several  deficiencies  were  observed  during  field  erection  and  use  at 
McMutdo,  Antarctica: 

1.  Edges  of  the  conduit  cut  the  insulotion  on  the  wire  during  shipment. 

2.  The  homess  could  not  be  unfolded  for  installation  ot  cold  temperatures 
without  damaging  the  insulotion. 
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3.  The  five  circuits  supplying  three  rows  of  outlets  and  two  rows  of  lights  were 
excessive. 

4.  Vestibule  lights  were  needed. 

To  overcome  these  deficiencies  the  general  electrical  system  In  In  fie.,1  design 
has  only  one  row  of  lights  and  outlets  supplied  by  two  circuits.  Lightweight  conduit 
sections  are  prewired,  bur  the  wire  for  each  section  must  be  field-connected  to  the 
adjacent  section,  \estlbule  lights  were  Included  in  the  system.  The  improved  electrical 
distribution  system  utilizes  the  same  beslc  approach  employed  in  the  prototype  tested 
ot  McMurdo,  with  simplifications  and  Improvements  suggested  by  field  evaluation, 

A  general  electrical  system  for  a  32-foot  building  wos  fabricated  and  installed 
in  a  previously  erected  James  way.  The  system  was  installed  by  one  man  in  four  hours. 

No  special  tools  or  skills  ware  required. 


FINDINGS 

The  improved  electrical  distribution  system  it: 

1.  Effective  in  providing  adequate  wiring  for  general  use. 

2.  Flexible  for  the  addition  of  more  circuits  for  special  applications. 

3.  Suitable  for  fabrication  in  small  shops. 

4.  Simple  and  easy  to  install  with  hand  labor. 

5.  Easily  pockaged  for  shipment  in  oil  types  of  carriers  including  cargo  aircraft. 


CONCLUSIONS 

1.  An  odequate  electrical  system  for  general  use  with  the  James  way  con  be 
obtained  with  the  improved  electrical  distribution  system. 

2.  The  ten-circuit  distribution  panel  in  the  improved  electrical  distribution 
system  provides  flexibility  for  the  addition  of  circuits  for  special  application*. 

3.  The  Improved  electrical  distribution  system  described  in  this  report  should  b# 
adopted  os  o  standard  accessory  for  the  Jomeswoy. 
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PART  VII.  SPECIAL  UTILITY  ACCESSORIES 


During  development  of  o  pockoged  pioneer  polar  comp  which  utilize!  the  Jamesway 
os  the  basic  building,  the  need  of  certain  utility  accessories  become  apparent.  There 
a  e  certain  accessories  necessary  in  all  pioneer  polar  application!  regordleu  of  lire, 
million,  or  location.  There  mult  be  a  method  of  water  lupply,  itoroge,  and  distribution 
within  the  building;  there  ihould  be  some  proviiion  for  a  toilet  which  con  be  uied  in  o 
Jomeiway;  vent!  ore  often  required  at  point!  other  then  ot  the  end i  of  the  building. 

Unit!  developed  to  satisfy  theie  needi  included  a  water-storage  tonk,  o  inow  melter, 
a  dry  heod  kit,  and  a  special  roof  vent. 


WATER-STORAGE  TANKS 

The  complexity  and  expenie  of  providing  a  permanent  water  distribution  syitem 
ir.  polar  region!  make!  the  me  of  luch  a  lyltem  impractical  for  pioneer  polar  operation!. 
Water  mult  be  distributed  periodically  from  the  point  of  production  to  vorious  points  of 
uioge  by  means  of  a  temporary  lyltem  luch  os  a  hose.  Thii  requires  woter-storcge  tonki 
at  the  usage  points  located  at  on  elevation  which  will  provide  a  gravity  water  distribution 
Syitem  within  the  buildings. 

Criteria 

Specific  criteria  were  developed  for  providing  elevated  woter  storage  in  a 
Jamesway.  These  criteria,  which  ore  supplemental  to  the  requirements  of  ihe  general 
criteria,  were: 

iet 

I.  Lightweight  nestable  tanks. 

1,  Capacity  of  approximately  200  gollcns  per  tank. 

3.  Minimum  of  6  feet  6  inches  headroom  below  tank  and  supports. 


Water-storage  tanks  for  use  in  Jomeswoys  were  designed  as  190-gollon  rectangular 
nestable  tanks  mode  of  I  8-inch  aluminum  plate  stiffened  by  crimps.  The  cover  is  a 
stiffened  flat  plate  which  con  be  bolted  to  the  tank. 

A  support  fo.  elevating  the  tank  was  designed  using  aluminum  angles  for  legs, 
which  are  held  in  position  at  the  top  by  aluminum  plates,  and  ot  the  bottom  by  base 
plates  which  ore  secured  to  the  floor. 


Description 


The  woter-storoge  tank  and  support,  in  their  fine!  design,  are  detailed  in  Y&D 
Drawing  No.  936915  dated  2  April  1962,  ond  the  specifications  for  competitive  pro¬ 
curement  of  this  design  have  been  published  in  Laboratory  Technical  No*e  N-482.  ^ 

Took.  The  tank  (Figure  21)  is  on  open-top  aluminum  unit  with  sides  and  ends 
tapered  inward  2  inches  horn  top  to  bottom.  The  inside  dimensions  at  the  top  are 

2  feet  1  1  inches  by  feet  1 1  inches,  the  depth  is  1  foot  9  inches.  The  tank  cover  is 

3  feet  3  inches  by  6  feet  3  inches.  A  2-inch  flange  around  the  top  of  the  tank  contains 
holes  for  bolting  on  the  cover.  All  aluminum  plate  is  stiffened  by  crimps  6  inches  on 
centers. 

Holes  for  filling  and  draining  the  tank  are  located  in  the  bottom  near  each  end 
and  on  each  side  near  the  top.  The  holes  ore  1-1  32  inches  in  diameter  reinforced 
with  l  8-inch  aluminum  plate. 

Support.  A  *onk  support  (Figure  22)  is  provided  when  it  is  desired  to  elevate  the 
tank  for  a  gravity  water  supply  system.  The  support  consists  of  four  aluminum -angle 
legs  7  feet  11-1  4  inches  'ong  fastened  together  at  the  top  by  aluminum  plates  on  each 
side  and  welded  at  the  bottom  to  8-inch-squaro  base  plates  which  are  fastened  to  the 
floor  with  screws.  The  base  plates  are  centered  at  the  comers  of  a  4-foot  square.  The 
bracing  at  the  top  is  3  16-inch  aluminum  plate  1  foot  l  inch  high,  bent  at  each  edge 
to  form  a  2-1  *2-inch  flange  at  the  top  ond  a  1-1  2-inch  flange  at  the  bottom.  Aluminum 
cross -brae  ing  bars  are  placed  diagonally  across  the  top  of  the  support. 

The  top  of  the  mounted  tank  is  approximately  6  inches  below  the  crown  of  the 
arch  in  o  Jamesway  with  wall  extensions.  The  bottom  Cf  the  brocing  is  6  feet  7  inches 
above  the  floor,  which  allows  sufficient  headroom  for  traffic  under  the  tanks. 

Pad  aging 

For  shipment  by  any  type  of  carrier,  the  components  of  one  tank  support  or*? 
banded  together  (Figure  231.  This  produces  o  package  1  foot  "*  inches  wide  by  8  feet 
long  by  9-3  4  inches  high  with  a  volume  of  10  cubic  feet.  The  shipping  weight  of 
one  tank  support  is  140  pounds.  One  tank  weighs  about  85  pounds  and  occupies 
2?  cubic  feet.  As  the  tools  are  nestable,  all  of  the  tanks  shipped  to  a  specific  location 
should  be  nested  together  and  shipped  in  one  package. 

Cost 


No  costs  are  available  for  the  water  tanks.  Based  on  1962  Laboratory  costs, 
the  pri^e  of  one  took  suppoit  is  $252. 
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Figure  22.  Elevoted  »uppo*1  for  writer  ~»torog*  rank, 


Figure  23,  Elevated  tupport  for  water-storage  tank  pockoged  for  shipment. 
Evaluation 

Elevated  water-storage  tank*  hove  been  extensively  u*ed  in  remote  area*, 
particularly  to  provide  a  simple  gravity-flow  »y»tem  for  *hower».  Such  tank*  elevated 
on  plpettand*  were  tucce**fully  u*ed  in  the  heod  and  the  galley  in  the  little  America 
Station  during  Deep  Freeze  I  and  II  to  provide  on  adequate  yet  timple  method  of 
tupplying  all  the  fixture*  In  the  building.  3  Thi*  type  of  woter  di»tribution  »y*tem 
eliminate*  the  requirement  of  mechanical  equipment  such  at  a  pump  or  pressure  tank 
which  would  require  maintenance  ond  repair.  The  wafer -storage  tank*  and  support* 
described  in  thi*  report  are  prefabricated  unit*  dimensioned  to  fit  into  a  Jamesway 
with  wall  extension). 

A  prototype  tank  support  wo)  fabricated  ond  erected.  It  was  erected  by  two  men 
In  one-half  hour.  No  special  tool*  or  skills  were  required.  The  water  tank  require* 
no  field  assembly. 
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SNOW  MEITER 


Snow  molting  in  pioneer  po lor  camps  hot  boon  primorily  by  tfw  use  of  portoble 
mow  molten  placed  in  a  mow  field.  Tbi«  requires  houling  the  woter  from  the  mow 
field  to  vorious  usoge  points.  A  mow  melter  which  could  be  ploced  inside  o  building 
within  j  comp  complex  would  permit  eosier  storage,  ond  a  hose  could  be  >rsd  to 
distribute  the  water  to  usage  points. 

Criteria 

The  snow -me  Iter  requirements  were  based  on  supplying  a  maximum  of  100  men 
using  10  gallons  of  water  per  doy.  Since  the  Jameswoy  building  does  not  have  an 
opening  wide  enough  to  odmit  a  loader,  a  loading  chute  hod  to  be  provided.  In  ) 

addition  to  the  requirements  of  the  general  criterio,  specific  criteria  developed  for  j 

a  snow-melter  tank  ond  chute  were:  | 

1.  Snow-melter  capacity  of  approximately  100  gallons  per  hour. 

2.  Minimum  width  of  chute,  6  feet. 

Design 

I 

based  on  the  above  criterio,  on  open-top,  metal-lined  took  was  designed  using  ' 

timber  ond  plywood.  The  tank  (Figure  24)  was  designed  for  a  water  chorge  ot  all  times 
by  placing  the  drain  I  foot  6  inches  above  the  bottom, 

A  6-foot-wide  chute  was  designed  for  supplying  snow  to  the  tank  ond  provision 
was  made  for  on  opening  o  the  end  wall  of  the  building  to  accommodate  the  chute. 

The  chute  (Figure  24)  wos  designed  os  o  hinged  panel  which  opens  to  form  the  inclined 
bottom  of  the  trough  and  closet  when  not  in  use  to  seal  the  opening  in  the  building. 

An  open-top  plywood -pone  I  framework  wos  designed  to  project  outride  the  building  to 
form  the  chute  sides. 

Alterations  required  in  the  end  wall  of  a  Jameswoy  for  installation  of  the  chute  ore: 

1.  The  door  ond  frame  are  removed. 

2.  The  canvos  wall  is  cut  to  provide  a  6-fact-wide  opening. 

3.  Posts  ore  installed  at  the  tides  of  the  opening.  : 

4.  The  openings  above  and  below  the  chute  ore  closed  with  plywood  panels. 
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Description 
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The  mow-,' 
detailed  !n  Y&D 
competitive  proc 
Note  N-482.5 


Iter  Ionic  and  chute  for  the  James  way,  in  their  final  detign,  ore 
Drawing  No.  936917  da  tod  2  April  l%2,  ond  the  tpecificatiom  for 
remen  f  of  thit  design  have  been  published  in  laboratory  Technical 


Tonic.  The  mow-melter  tonic  it  a  wood  frame  ond  plywood  unit  4  feet  wide  by 
6  feet  long.  The  bock  tide  of  the  tank  it  4  feet  6  inchet  high  (figure  25);  the  front 
it  3  feet  high.  The  top  edge  of  the  endt  slopes  downward  from  bock  to  front.  The 
tank  It  Intuloted  ond  lined  with  I /8-inch  aluminum. 


The  drain  hole  it  1-3/8  inchet  in  diameter,  cer.iered  in  one  end  of  the  tank 
I  foot  6  inches  above  the  bottom,  A  l-lnch-diomet«r  by  5 -inch-long  nipple  it 
secured  in  the  hole  by  lock  nuts.  A  pipe  can  be  at  toe  bed  for  pumping  water  from 
the  mow  melter  to  storage  tonkt. 

Two-by-four  blocks  extend  the  full  length  of  the  took  on  the  inside  turfoce  far 
using  electric  immersion  heaters  for  melting  the  snow.  One  block  it  attached 
3-1/2  Inchet  below  the  top,  the  other  2  feet  1-1/2  inchet  below  the  top. 


Chute.  The  tides  of  the  chute  ore  3/4-inch  plywood  panels  which  screw  to  the 
endt  of  the  snow  melter  and  extend  through  the  opening  4  feet  beyond  the  end  wall  of 
the  building  (Figure  26).  The  chute  It  braced  by  2  x  4't  near  the  outermost  end.  A 
2x3  ttop  it  nailed  to  each  tide  of  the  chute  in  position  to  tupporl  the  hinged  bottom 
panel  when  it  it  open  to  o  30-degree  ongle  with  the  horirontol.  The  top  edge  of  the 
hinged  panel  rests  on  the  2x4  bracing. 


The  hinged  panel  it  3/4-inch  plywood  3  feet  6  inchet  by  6  feet.  An  8-inch 
ttrip  of  plywood  it  nailed  to  the  till  to  provide  a  portion  of  the  chute  from  the  till 
to  the  mow -me  Iter  tank.  The  panel  it  hinged  to  the  8-inch  ttrip  with  four  strap 
hinges.  When  closed,  it  it  fattened  by  two  chain  balft  at  the  top. 

Puckoging 

For  shipment  by  ony  type  of  corrier,  oil  the  plywood  for  the  mow  chute  ond 
building  modification  it  bonded  together  (Figure  27),  The  pockoge  it  4  feet  wide  by 
8  feet  long  by  4  inches  high  with  o  volume  of  1 1  cubic  feet.  The  packaged  weight 
is  245  pounds.  All  fronting  for  the  snow  chute  and  building  modification  is  bonded 
together,  producing  a  pockoge  1  foot  2  inchet  wide  by  10  feet  long  by  7  inchet  high 
with  a  volume  of  7  cubic  feet.  The  pockoged  weight  it  130  pounds.  The  mow  melter 
it  4  feet  wide  by  6  feet  long  by  4  feet  6  inchet  high  with  o  volume  of  108  cubic  feet. 
The  weight  it  538  pounds.  The  total  shipping  weight  for  the  melter  ond  chute  it 
913  pounds.  The  total  volume  It  126  cubic  feet. 
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Figure  25.  Snow  melter  installed  in  o  Jamesway, 


Figure  26.  Snow-meltet  chute. 
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Figure  ??.  Snow-meltor  chute  pocLoged  *or  shrpmcnt. 


Bated  on  1^62  Laboratory  fabrication  costs,  the  price  of  one  snow  tu  Iter  and 
chute  is  $1,  130. 

Evaluation 


When  snow  it  melted  inside  a  building  during  initial  phases  Olf  occupancy  of 
polar  camps  it  is  often  accomplished  in  open  containers  such  as  Gl  tons  using  electric 
immersion  heaters  or  other  heat  source. The  snow  me  Iter  described  jin  this  report  is 
a  simple  prefabricated  unit  which  operates  on  the  same  principle  os' the  Gl  cans  with 
electric  immersion  heaters,  bid  is  a  much  larger  tanL  insulated  for  greater  efficiency 
and  provided  with  a  pips*  connection  for  pumping  the  water  tc  votaqo  tanLs.  This 
inow  melter  may  be  guicLly  put  into  operation  and  yet  is  of  odequojrj  sice  for  continued 
use  offer  construe tion  bf  the  comp  is  completed.  The  field-fabricated  snow  chute 
provides  a  fast,  simple  way  of  filling  the  snow  melter,  thereby  conserving  manpower. 
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A  prototype  mow  me  Iter  ond  chute  were  fabricoted  ond  erected.  The  mow 
chute,  which  it  designed  for  field  fobricotion,  wot  fobricated  ond  erected  by  two  men 
in  16  hoort.  The  mow-melter  tank  requires  no  field  ottembly  except  connectiont  to 
storage  tanks  ond  installation  of  heater  units. 


DRY  HEAD  KIT 

There  wos  o  need  in  pioneer  polar  structures  tor  a  toilet  which  would  be  very 
simple  to  erect  ond  operate  and  yet  keep  odors  out  of  the  building.  The  complexity 
of  having  a  tewoge -disposal  line  outside  the  building  in  locations  where  temperatures 
are  extremely  low  necessitated  the  use  of  a  dry-type  toilet  which  could  be  emptied 
periodically.  The  Jamesway  side-entry  vestibule  provides  o  suitable  compartment  in 
which  to  place  a  toilet  ond  keep  it  protected  from  the  weather  yet  removed  from  the 
building  proper. 

Criteria 

A  side-entry  vestibule  (see  Port  V)  was  selected  to  house  the  dry  toilet, 
consequently  the  toilet  hod  to  fit  into  this  space.  In  addition,  it  hod  to  keep  odors 
from  escaping  into  the  building  ond  provide  access  for  removing  waste.  Specific 
criteria  developed  for  such  o  toilet,  which  ore  supplemental  to  the  requirements  of 
the  general  criteria,  were: 

1.  Sue  and  shape  to  fit  into  a  side-entry  vestibule. 

2.  All  joints  sealed  to  elimir.ote  odors. 

3.  Access  to  outside  of  building  for  removal  of  woste. 

Design 

The  dry  head  (Figures  28  and  29)  was  designed  os  a  sealed  commode  fabricated 
from  wood  framing  and  plywood  with  all  joints  glued  in  oddition  to  other  fastening 
dr  rices.  The  occess  door  and  co.er  were  designed  with  1  8-  by  3  4-irch  feit  gaskets 
for  a  prod  seal.  A  pail  with  disposable  plastic  bogs  wos  selected  for  collection  and 
disposal  of  woste. 

Description 

The  dry  heod  kit,  in  its  final  design,  is  detailed  in  Y&D  Drawing  No.  936914 
dated  2  April  1962,  and  the  specifications  lor  competitive  procurement  of  this  desires 
hove  been  published  in  Technical  Note  N-482.  5 
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Figure  28.  Dry  head  injtolled  in  a  iide-en»ry  Figure  29.  Accejs  door  for  the  dry  heod  kif. 

veitibule. 


The  dry  heod  it  o  sealed  wooden  box  2  feet  6  inches  wide,  I  foot  8  inches  deep, 
and  l  foot  2-1/2  inches  high  fitted  with  o  stondord  toilet  scot  nailed  to  the  top.  The 
waste  is  collected  in  a  disposable  plastic  bog  ploced  in  a  pail  below  the  toilet  seat.  A 
1-foot  by  1-foot  1-1/4-inch  door  at  the  center  of  the  bock  side  opens  to  the  outside  of 
the  side-entry  vestibule  to  provide  access  for  removal  of  the  waste  pail.  The  Joor  is 
sealed  completely  around  its  perimeter  with  a  1/8-  by  3/4-inch  felt  gasket  and  is  kept 
tightly  closed  by  a  sash -type  fastener.  The  toilet-seat  opening  is  covered  by  a  plywood 
ponel  with  felt  orounJ  the  edge.  The  cover  is  hinged  ot  the  bock  edge  of  the  commode 
and  is  tightly  fastened  with  o  suitcase-type  catch  at  the  front  edge.  A  l-l/2-tnch-diameter 
pipe  is  used  to  vent  the  sealed  toilet  to  the  outside. 


Pockoging 

For  shipment  by  ony  type  of  carrier,  the  dry  head  is  disassembled  on. I  cackoged 
in  a  plywood  bo*.  The  pockoge,  which  does  not  include  the  pail  and  plastic  bogs, 
is  1  foot  9-1  '4  inches  wide  by  2  feet  7-3  '4  inches  long  by  9  inches  high  with  a  volume 
of  3-1  7  cubic  feet.  Its  shipping  weight  is  82  pounds. 


Based  on  1962  Laboratory  fabrication  costs,  the  price  of  one  dry  head  kit  is 
$241.  This  cost  does  not  include  the  pail  and  plastic  bogs;  these  items  must  be  included 
in  the  allowance  list  of  e*pendob!e  items  when  the  dry  heod  is  used. 

Evaluation 

During  Deep  Freeze  I  and  It  heads  were  constructed  in  several  comps  by  digging 
a  pit  and  covering  it  with  a  bo* -type  commode.  ^  With  this  arrangement  the  heod  must 
be  moved  when  the  pit  gets  full.  It  was  found  that  the  pits  in  snow  slowly  narrowed, 
thereby  accelerating  the  filling  of  the  pit.  Another  problem  was  the  discomfort  ccused 
by  icy  drafts  blowing  up  through  the  holes.  Waste  disposal  was  sometimes  accomplished 
by  using  barrels  which,  when  filled,  were  hauled  to  on  areo  away  from  the  camp. 
Offensive  odors  often  developed  in  spite  of  the  low  temperatures.  The  dry  heod  kit 
is  designed  to  overcome  these  problems  by  using  a  sealed  bo*  for  collection  of  waste 
to  eliminate  odors  and  allow  the  heod  to  be  in  o  worm  building,  ond  by  providing  a 
moons  of  periodic  removal  of  the  waste  container  through  on  access  door  outside  the 
building. 

A  prototype  dry  heod  was  fabricated  ond  assembled.  It  was  assembled  by  one 
man  in  one-half  hour.  No  special  tools  or  equipment  were  required. 


"  ut  lire 
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SPECIAL  ROOF  VENT 


The  stondard  Jomesway  provides  vent  openings  only  in  each  endwall  immediately 
above  the  door.  Vents  are  required  for  diesel-fired  space  heaters,  furnaces,  ronges, 
and  water  heaters.  The  limitation  of  only  two  vents  does  not  allow  sufficient  versa¬ 
tility  in  placement  of  appliances. 

Criteria 

To  provid?  vents  other  than  at  the  ends  of  the  building,  the  flashing  hod  to  be 
versatile  for  use  any  place  in  the  roof.  It  hod  to  be  weothertight  and  yet  provide 
insulating  space  between  the  roof  blanket  and  vent  pip*.  Specific  criteria  developed 
for  vent  flashing  through  the  roof  of  o  Jomeswoy,  which  ore  supplemental  to  the 
requirements  of  the  general  criteria,  were: 

1.  Application  to  any  place  In  the  roof  of  the  building. 

2.  Minimum  of  3  inches  space  between  the  roof  blanket  and  vent  pipe. 

Design 

The  roof-vent  flashing  (Figure  30)  was  designed  of  aluminum,  using  two  rings  to 
bind  the  cut  edge  of  the  roof  blanket  and  one  ring  to  hold  the  vent  pipe  in  position 
at  the  center  of  the  blanket  opening.  A  flashing  hood  of  chloroprenc -coot-d  glass 
cloth  fastened  to  on  aluminum  ring  and  pulled  tight  against  the  vent  pipe  by  a  draw 
wire  was  designed  for  making  a  weothertight  closure  around  the  pipe. 

Description 

The  vent  flashing  is  detailed  in  Y&D  Drawing  No.  936902  dated  2  April  1962, 
and  the  specifications  for  competitive  procurement  of  this  design  hovv»  been  published 
in  Technical  Note  N— 482.  ^ 

The  flashing  hood  Is  a  22-inch-high  by  1 8-inch-diometer  cylinder  of  glass  cloth 
coated  w’th  chlo« oprcne  on  the  outside.  The  upper  edge  is  double-lapped  and  stitched. 
A  drawstring  of  steel  wire  is  provided  in  the  upper  edge  to  draw  the  hood  snug  against 
the  vent  pipe.  The  lower  edge  is  placed  between  two  aluminum  lings,  I  8  inch  thick 
and  20  inches  in  diameter,  which  ore  riveted  together  (Rings  "A“  and  "8,  ’*  Figures  31 
and  32).  The  upper  ring  has  an  inside  diameter  of  18  inches.  The  lower  ring  has  on 
inside  diameter  of  5-1  2  inches  and  is  slit  radially  to  7  inches  from  the  center  every' 
22-1  2  degrees  to  provide  segments  which  con  be  bent  to  fit  the  vent  pipe  to  hold  it 
firmly  in  position. 
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The  floihing  hood  atiembly  fih  over  o  M-!rvch-diometer  hole  which  mm*  be  cut 
in  the  roof  blanket.  I*  it  bolted  to  on  aluminum  ring  on  the  undenide  of  the  roof  blonket. 
Thii  ring  (Ring  "C,"  Figure  30)  hot  on  outiide  diameter  of  20  inchet  ond  on  intide 
diomefer  of  14  inchet.  / 

Packaging 

For  thipmenf  by  any  type  of  carrier,  the  roof-vent  floihing  ihoold  be  packoged 
with  the  oppliance  or  equipment  with  which  it  will  be  uted. 

Cost 

Bated  on  1962  Laboratory  fabrication  coiti,  the  price  of  one  roof-vent  floihing 
ii  $176. 


Figure  30.  Section  through  the  ipeciol  roof  vent. 
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Evoluotion 


tholes  ore  often  field-out  in  the  roof  of  Jomesway*  to  provide  outlet*  for  vent 
pipe*.  Such  a  field  installation  wos  accomplished  in  a  smoll  camp  on  the  Greenland 
icecap.  '  This  installation  and  other  similar  ones  in  the  post  hove  often  served  the 
purpose;  however,  without  flashing  there  is  nothing  to  prevent  leoking  or  to  give  fire 
protection  between  the  blanket  and  the  vent  pipe.  The  roof-vent  flashing  provides  o 
simple  prefabricated  unit  which  will  seal  a  vent  opening  at  any  location  in  t!.e  roof 
and  protect  the  blonket  from  the  heat  of  the  vent  pipe. 

A  prototype  rv  of-vent  flashing  wos  fabricated.  The  estimated  installation  time 
is  two  manhours. 
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FINDINGS 

1.  The  woter-storoge  tank  is:  * 

a.  Suitable  for  elevated  use  in  Jameswoys  with  woll  extensions. 

b.  Nestable  for  multiple  shipment. 

c.  Simple  and  easy  to  install  with  hand  labor. 

d.  Easily  pockoged  for  shipment  in  all  types  of  carriers  including  corgo 
aircraft. 

2.  The  snow  me  Iter  is: 

a.  A  simple  method  for  melting  snow  inside  a  Jameswoy. 

b.  Suitable  for  fabrication  in  small  shops. 

c.  Simple  and  easy  to  install  with  hand  labor. 

d.  Easily  pockoged  for  shipment  by  any  type  of  comer  including  cargo 
aircraft. 

The  dry  head  kit  is: 

o.  Suitable  for  fobricotion  in  smoll  woodworking  shops. 

b.  Simple  on d  eosy  to  erect  with  hand  labor. 

c.  Eosily  pockoged  for  shipment  by  ony  type  of  carrier  including  cargo 
aircraft. 
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4.  The  special  roof  vent  i»: 


a.  Suitoble  for  gw  in  ony  port  of  o  Jomesway. 

b.  Suitoble  for  fabrication  in  small  sheet-metal  shops. 

c.  Simple  ond  easy  to  instoll  with  hand  labor. 

d.  Eoiiiy  packoged  for  shipment  by  ony  type  of  carrier  including  cargo 
oircraft. 


CONCLUSIONS 

1.  Elevated  water  storage  can  be  ochieved  in  the  Jomeswoy  with  the  woter-storoge 
tanks  ond  supports. 

2.  Snow  con  be  easily  supplied  for  melting  inside  a  Jomeswoy  with  the  snow 
melter  and  chut  *. 

3.  A  toilet  con  be  located  inside  o  Jametway  by  using  the  dry  head  in  a 
side-entry  vestibule. 

4.  Equipment  con  be  vented  any  place  in  o  Jomeswoy  with  the  special  roof 
vent. 

5.  The  utility  accessories  described  in  this  report  should  be  considered  for  use 
with  the  Jomeswoy  for  special  applications. 
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»1H 

St«t.*n  Aw»**%  ( l  •  <»»«  R*t«t 

D*»vh  C'"«*  •(  S»*M,  R*i««*ik  m»4  U  1.  C«**v  ••«*«*■»§♦©*.  D.  C 

P»#«iA»w».  C«'p*  IW«»4,  C*»»%  Ow«nttc»,  V«. 

Ck>**  S*«H.  U  S.  A»»i,  C^'**  •*  »«4  D»»* '•*»•***,  Of>— »«■»»«♦  ••  »K«  A»*;, 

D  C- 

OHitt  •<  *♦*!»»•**•  (>••»  ••  4«  C'»'l  ••♦A*. 

»K«  Ar«y,  0-  C. 

CK|*I  «l  *1  ♦  ►*•  Army.  Attn  (  nf  i**«f  my  V  4  D  DlfUKW,  >«|Kt«|t*<«,  O.  C. 

C^'*l  •(  Ar**»y  Alta  I  NGCW  01.  V«tHiflf*«M,  0.  C. 

t»W««y  »l  W«*A<**»**».  D  C. 

OHif#  W'vtai.  •  •<  C  0.  C. 
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D.i*«Wm«  Lt«i 


Ci  in w  ■  n  di  ii >.  Mwnkrf  C*iUf*  •<  *Am  Ahmm4  *#•>***••«,  D  C. 

€*—«+—».  u.  t  AnM  F»»m  fe«M  CmU*»».  u.  I  NmI  Am.  NwU,  V«. 

CW,  A—mmm  m#  Vm#«,  Anni  CM  •<  »jmim*»  «m4  PmmmImpmm  —  0*«h*w,  M^ry  Iimm—1*—, 

-Ty*—  tf,r,  O  C. 

m  CWfi,  U  !■  N*vy  IM««.  lyMMlw*  NiyMcM  iMMMt,  Tf*y,  N.  Y. 

OHiw  m  Own,  U  1  N*mI  IMv  m*4  OmliyiM  fMility,  Nm«<  IMy  CbMh, 

Amu:  t»W«y,  llyww,  N  J. 

CVmI,  Am— m  #4  Hint  Vn^mm,  Am:  I»m>»A  D«*4m«h,  Ntvy  Pim^ik,  W»»t>i »§>■».  O-  C. 
C—  »4w,  AffciMi  Fmm,  U  4.  Ncific  FM,  Wn  0<>t> 


m  ftfi,  U  I  Mm«mJ  W^f  >tww»  mW  Ftcjltiy,  M»r>)  S«mW  Ciwiw, 

>»—,  N.  J. 

C«  — 0A«i»,  FIm<  Cmim,  Nt«y  Na.  ISA.  FFO,  Im  friMiMa 

CaiMnAr.  U-  A-  MmmI  A*yy«4,  Am.  Lmul  t«Um*y,  ArMMAlyjL.  W  Y. 

lAry  Lmimm  044mm,  Diniit  AimmI,  CmHuHim.  Mk4i. 

0#m«  *f  MmmI  A — <K  A— «A  0*««.  m*7  Mm.  100.  Am  Jt.  AAO.  Mm.  Y«4 
C— 4>n  OAim,  Anil  *Immmm«i  CtWMm y,  Am:  f*dwi««l  0mm cm.  Am  Oi*y 
—  It*  Mm«mI  OtiMid,  Am:  etc  MmvmI  Aim.i  Fnycii  0M«cm*.  ItS  I 


CiwiiMic,  JmI  MmimI  DuMmi,  Am:  CtC  Mini  Kmmmimm  Pny  OA<m,  At  CWtk  lent. 
Mm-  Y*r4 

Cc—wAm,  M  MmmI  O'  i  Miet,  Am:  CtC  Ncnl  Riwhm  Aiyii  041km,  Mm«mI  Am  mm. 
M<liAiffc.i,  tnw 


Cm—  mJmi.  H  MmmmI  O.iMirf,  Am:  CtC  Mm*m*  041km,  Vm 

Chm«^4mi,  |A  MmmmI  O* **»««♦,  Am:  CtC  P*»*»*i  )>ny»i  OMkm,  U  A.  Hm»mI  Ammm. 

CWI«in«,  |  C 

MA  Him!  DitHitt,  Am  CtC  NmmI  Riimm  RnyMi  041k-,  U  V  Wml  W.M, 
Mm—  OImmmc.  Lm  jfc 

Ci—  i>4ii  t.  0*A  NmmI  Am:  CtC  MmmI  Ammmim  Fnyiw  OMicmc.  AmM-m  I. 

G— *  Um.  til 

Cmmimm  Jmwi,  I  hA  Mm«mI  Oiimici.  Am:  etc  Nm*mI  Ammmcmm  Prifm  0**«m*.  fl?  M.  HmiW  IV«mm, 


C  ii  mi  mm  Aim,  IM  MmtmI  D*%m*c*.  Am  CC  C  Nm*m1  Ammmimm  AityMMi  0*t«M*.  FM—l  0M*mm 
b«  Fnkiki  I 

CmmmmmmAmm*.  1  >A  Mm^mI  D>t*>c*,  Am:  CtC  Mm-mI  Am*m**m  Pt»ftM  J  0M*cm».  WmmIm.  MmmA. 
OlfMy  CCMCO  Imc  WmmiIh  Act«*HM«,  Vc%Ai*jtM«,  D  C 

CA*mI  m!  OtAmmcm,  U  I  Aifry  Ami  AmmmtcA  4  OimI*#mm**  LiW*m»»,  WtiAifHc,  0.  C. 
U  I  Ac— y.  Am:  Dw*<*m  mI  Am»mm*cA  —4  PmvmImm— mm*  •MtK.Mfmi.  O  C. 


ry.  > ,,  yryr*»:>  t**1  W  *.' 1  * 


D'tfriWti**  Lti*  (C**»’4) 


Du«(H(,  u.  i  AfMy  E«tin*«#  *•*•♦><*  **4  Aft«:  h**#»«ii**  **•*♦»«•»  8t«n<fc. 

S«U«lr,  V*, 

frvt«H«  Air  (>•«•(•»*«*•  DtvUiAft,  (WWAO  LiW«*t).  Vf»gA*.p«mfi««i  A(f  fn««  ki*.  C*>« 
u.  J.  A»r  F#*c«,  •!  CW<I  Aft«:  AFOCC'CS,  0.  C- 

O^4****,  U.  $.  N«««l  C(H**w,  Pah  Mw*"i»  C»M.,  AM",  !*•♦•»* •  * 

£>♦#».,  C*4*  140 

Deputy  CK«#I  •  <  St«H,  D* '•«*•*  »l  D#*AAr«S  An4  Of**!*!*#"*,  *1  »*•  Air  PercA, 

0.  C. 

D'»A«Hr.  NaFia*a!  ftt»fA«»  «f  St«"4«*4a,  Dtp**’****  A<  €•»••♦«•,  CA**Atti«*t  A*r*  . »  *A*‘»«*f*AA  0.  C. 
0Hi«#  «f  tfc«  Director,  U  1.  Chm  «*»4  Gee4ett«  Sw«v*)i,  PAihiefto*.  0,  C. 

A #*»#4  T *< Km •  c«l  toF*  tie*  Af«*<y,  Arlt»fto*  K«H  Sr*»te«,  Arli*ftoe,  V«. 

D- *1  D«4mi«  ft««ee*<fc  •a4  *«eet  *«f.  Dep  ♦**«»<»<*♦  •!  Dete^tA,  D.  C- 

D>»e«tor.  D<  *< •'•*  #1  Pipe!  en4  P*l«««At,  Hee4p«eHer •,  U.  $.  IReriWA  Cerp*.  •••*«*§•%*,  0.  C. 
lx'.  >»  *1  P*<  («•»*♦••*.  0.  C. 

C*«***e»4inp  Officer,  U.  S.  Nea*  Ver4e  m4  Deck*  Supply  OHn#  U.  S.  Neael  €#*•♦♦*>«*••*  8ettel»e*  Ce»*ec, 
Pert  Hw»*— ,  Celt*. 

Pe«ilt»tp«  Officer  (Ce4e  101),  Office  •<  Neael  PeeAerck,  »e*f»ir»ftor»,  0.  C. 

Pe4erel  A»4et.e*  Ape«cy,  Office  ef  MeeepeeieM  Wf«x«i,  A4«m *.•*«».*♦  Service*  Oi»i*i*«.  •AiA.efte**,  0.  C., 
At*n  L'W««ry  ftre«fk 

W«l  l*U>tHry,  Pepet  ♦«*#«<  #1  H  J 

Dirtttw,  l*ll  P^lKI  L«W«t«ry.  0>»ir»M">  A#  f np ***** i*p,  Ato**:  l^*****'^ 

N  J. 

D  •*♦«*•*,  Tit*  f**litotie*.  N*rCfre**to#w  UMW*(Hy,  Hi 

t ifcrery.  tottitvte  ••  TecHraetepy.  ••  IA****ee*.  to.i%*ee*el»  *,  «♦** 

liWwy,  ef  Trc^h^y,  Celit 

Lr*»iMi«4t» .  U  S  IMhI  R*#v*.  Aw»— <tn*.  Act*  e*4  .  I  »  ,  ••%to*p***,  D  v 

Director  ••  U  S  Awhkmc  *•»•••« I*  P»  •*♦#«*,  M*r«*»el  Wi*n«r  Peur*4et*##»,  We*to»pto«,  O  C 
O.ef  *f  Ftovel  Oymixx  (OP  07T).  M*vy  Dtpr»t— M  f*e»fc. **♦•*.  D  C 

At#  F Ht*  C#«4«4f«  A<«  Rtt#«t fc  Dev* tepmer*  C— ^w>4. 

I  ******  ce  A  Ft*l4,  l#44*4,  Man  ,  Am**  T *#**«**»*(  ViMtr  l 

Aatwelif  Off'**,  ef  Daitat#.  ■*»•*.#(♦*".  0  C 

9(l)(t  *f  N«««l  RM##ffA,  Navy  Dtp|fl«#a1,  i«lti<a|>«a,  C  C  .  Am»»  At*  l<  >»»<•* 

C  mmm  ewAer,  M#v*l  C#**«f*wct>#«  Beta*  I  *♦« % ,  u  S  AtJc.Vn  Fieer,  A4a>mi  «t*e«i*e  M4#  ,  U  %  H#v*l 
CMCfMdta  3#M«lt«a  C#a**» ,  Oa«i«*ilta.  R  I 

Officer,  U  S  A t«f  R*m*«K  #**4  9* t«Uy<*#at  C>"»w"4,  f  mrf  (aMU,  V* 

U  S  k*my  Cwyi  #1  041ir«  •!  H*#  f  «§*»»♦♦#.  V  P«v1  0»%Ht««.  1?17  U  S  P  0 

*»**4  Cm«U«i  Sr  P*m(.  MtMn 

{  An»«Hfti»  Sv»#f»o**  A«r»*.ii#a  N'axy  N<»  JC  F  l*P  Vt»%  Fto*««<%in  A'*" 

•wt*  a  ^*M.f  #t 

C*"*a*''4ar,  CI»rA<a|  **4  T««hl«  Wm'v  C**h»,  ?I00  WmA  ?0A  S**m),  PA«l#4alf^a.  Pa. 


p.*»«.bvf.o«  t  ••»  *C i 


•J  S  A.-,  Co  *  ■•'•j  om  »  “•••  •*.  »•  »••■»  •  .  ;  •■»#■  -  j  l  ...  •  "  • »  i  ,.<»  «  ,  *  I  -•  j  ■  **• 1  *’  »* 

M  .*•>.'*♦«  S  M 

Air  ftHtO  C4**bt*4$*  ><  *•«••!  Hun****'  f  tmt  4  QodfiM)*  tM«l 

C  Air  P«i*'ii(  h  A  0*  i «  )<<|>m«ftl  f  o  "••XI"  A  ftn  L  ik"'*  .  AnJ<#«*  A*  fori* 

A«ih<n|«»n  0  C 

Arrttf  A«io"<«Jir*l  Un>'*A  SlotM  Ai#  fan#  APO  Ml  Ui**1#  *«»fi 

Co*'**1**  C  •**  I ,  U«i»*#»i»y  o  I  (.  *l>  •»#*••.  lfnfcmon4  t  *IJ  S***"1*  Porfcoloy  (  «l<f 
Library.  LM«»oe*«»y  of  Ala***  f  tnWiAi.  Alo»ko 

L'br*ry.  f  n^inoonn^  0«y4rl<,*n*l  ^Hnfn>4  L»a»«or*»*y  I  «t<f 

P-rof*o«.  F  n|  ir»**r»n  ^  U#i»#irK  InittivH  LAo>**e*i*y  of  MmK' ji«  A««  A*b»<  bn  ^ 

Library  (  D*y4M<"#"*.  U"'  of  *  •Mbcii#  f  j\  M-  ^*»«4  A®#n^»  l  «|  A"  j#  «( 

library  N*»*»w»*  Co’w-bw*  Obi  o 

Library  Lbi  ■  #••  l  ity  of  Sov*k**'<  l*r,ifo#<im  U"i**r»i»y  I’jm  Let  Aej##i 
A  1  r*  J  B  •*■>  I  off  #rt  1  Alteriofot  J  4$  J  '  tK'b'l  h-’*-  •  •  0»  4  !>••»  t"  !»'«*#  .  * 1  f 
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LI  S  A»»y  ColJ  P*gon*  ><*J  f  r.  J.^aOt  mg  l  O  ho  » .*  *  o»  y  K  Ot  f  %  u!  f''g'''»»r»  P  0  Bo  •  2FJ 

MAn.-u»i  N  M 

At  Fm<«  C d(«  RtM*«(K  C*nl«f,  H«nu«n  FtolP,  Bodford.  IMii 

Air  Ra«*«((K  &  D*«» <op *'*'*«  Owaxwi,  A»*n  Libroiy.  An^tat  Air  F»rco  B<**« 
*«tKinj(*«  D  C 

Arriic  A*«0"O^u«l  L*boro**«y.  Stitri  A>r  Forco.  APQ  73!,  *nK 

C  **•  I ,  lM>r««t<ly  *1  CiMarni*,  RitKmon^  fiald  Station.  Brf^tUy,  Colt! 

L  i  br  a*  y,  LJni  »ar  »•  *y  a!  Alo»ha.  Fonbank*  Alo*ko 

I'ktiMy  f  N|m«««iNf  Doport  >*»on  t,  Stanlw d  Un<vor«i*y.  S(«nlotf  Cali! 

D-rar  ►**  f  n|.nrpi«|  RnaPtk  |n»fitufo.  Uri*o**Hy  'll  Michigan.  Ann  Arko«,  Mitk 
L>W«*y.  I  og  mooring  Daporftnpnl,  Un>«*'tit|  o!  Colikttni*.  40S  Milgord  A«ont#o.  to*  Angola* 
Library.  Bottollo  hiltfvlr,  Calwnkwi,  Ok'# 

Library  Uni«or«t*T  •!  Vv«kpn  Californio  Unt*or«ity  Pork  ,  Lot  Ai^*l*| 

King  BontoM  and  A*»o<iO«0»  14*2!  Von»w»o  ftowlorord  S*  Oak*  CoM 
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